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(54) HaaBarae H3o6pe T eHHH: KATAJIH3ATOP CHHTE3A METHJIMEPKAIITAHA 
(57) Abstract 

The present invention relates to catalysts for the synthesis of methylmercaptan which is used in the production of methionine, 
agricultural chemicals and other chemical compounds. The purpose of this invention is to increase the catalyst activity while niaintaining a 
high selectivity for the methylmercaptan. To this end, the catalyst of the present invention includes the following components: a potassium 
compound consisting of potassium aluminate KA10 2 ; a tungsten compound consisting of tungsten amorphous oxide (YI) -W0 3 ; and an 
aluminium oxide which has a transport pore volume of at least 0.06 cmVg with a pore radius of between 70 and 100 nm and contains one 
element of the group comprising sodium, boron or a mixture thereof. The components of the catalyst are selected in the following amounts: 
from 7.0 to 12.1 wt% of tungsten oxide (YI); from 6.0 to 10.0 wt.% of potassium aluminate; from 0.3 to 3.0 wt.% of boron and/or sodium 
oxide or a mixture thereof; the balance consisting of AJ 2 0 3 . 



(57) PecfrepaT 

H3o6peTeHHe othochtch k KaTajnoaTopaM jum CHHre3a 
MeTHJiMepKairraHa, HcnojiB3yeMoro b nporaBOflCTBe MerooHHHa, 

CeJlbCKO-X03HHCTBeHHBIX XHMHKaTOB H IIpOHHX XHMHHeCKHX 
COCUHHeHHH. 

H3o6peTeHHe peiuaer 3a#aqy noBBimeHH* aKTHBHOCTH 
KaxajiH3aTopa c coxpaHeHHeM bhcokoh cejieicraBHOCTH no 
MeTHJiMepKanxaHy. 

nocTaBJieHHaH 3a^ana peniaeTca 3a chct Toro, hto KaTajiH3aTop 
ccaep^CHT coeflHHeHHe Kajma b BHfle ajnoMHHaTa Kan ha- KA10 2 ; 
coeflHHeHHe BOJib^paMa b BH^e aMop^Horo oKC*ma BOJiB<J)paMa (YI)- 
W0 3 ; okcha ajiiOMHHHH HMeer o6teM TpaHcnopTHLix nop c paAHycoM 
70-100 hm He MeHee 0.06 CM 3 /r h coflepEorr ooth H3 3JieMeHTOB 
rpynnw HaTpnH, 6opa hjih hx cMecb, h KaTajiH3aTOp HMeeT cjieayiomHft 
cocTaB, Mac.%: okcha BOJit^paMa (YI) 7.0-12.1; ajnoMHH aT k a/inn 6.0- 
10.0; okcha HaTpHH h/hjih 6op, hjih hx cMecB 0.3-3.0; A1 2 0 3 - 
ocTajiBHoe. 



HCKJIIOHHTEJIBHO flJIH IJEJIEft HHOOFMAUHH 



Koabi, Hcno;n»3yeMi>ie win o6o3HaHeHHH crpaH-HJieHOB PCT Ha Tirryjn>Hux jmerax 6ponnop, b KOToptix nydim- 
KyBxrcH Mex^yHapoAHbie 3bhbkh b cootbgtctbhh c PCT. 
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KATAJIH3ATOP CHHTE3A METHJIMEPKAHTAHA 

06jiaCTI> TeXHHKH 

H3o6peTeHHe othochtca k KaTaumaTOpaM rjix cHHTe3a 
5 MeTHJiMepKairraHa, Hcnojn>3yeMoro b np o H3 b oactb e MeraoHKHa, 

CeJIbCKO-X03JIHCTBeHHI>IX XHMHKaTOB H npOHHX XHMHHeCKHX 
COeAHHeHHH. 

npeAiuecTByiomHH ypoBem> TexHHKii 

10 Ozihhm H3 cnoco6oB nojiyneHHH MeTHJiMepKarrraHa hbjihctch 

B3aHMOfleHCTBHe MeTHJioBoro cimpTa c cepoBo^opoAOM 

CH 3 OH + H 2 S = CH 3 SH + H 2 0 
Peaicmw ocjio^KHHeTCH o6pa30BaimeM no6oHHtix npoayicTOB, hto 

npHBO^HT K CHH>KCHHIO CeJieKTMBHOCTH nO MCTHJlMepKailTaHy. CHH3HTB 

15 _bbixoa ..no^OHHHK _ npojsyKrgv_ h yB ejiH HHTB cejieKTHBHOCTb no 
MeTHJiMepKarrraHy y^ae-rca npoBOflH npouecc npH yMepeHH&ix 
TeMnepaTypax h h36bitkc cepoBOflopoAa no othoiuchhio k MeTHJioaoMy 
cnnpTy, a Taicace no«6npaa noAxoAamne KaTanH3atopi>i. Ilpoaecc mo>kho 

OCymeCTBJIHTb B npHCyTCTBHH pa3JIHHH£IX KaTajIH3aTOpOB. 

20 KaTajra3aTopBi khcjiothoh npnpoABi (okcha ajnoMHHH* 6e3 

A06aB0K HJIH MOAH^HUHpOBaHHWH KHCJIOTHBIMH flo6aBKaMH, 
OCepHeHHWH riWpOKCHA aJIIOMHHHJI H flp.) BBICOKO aKTHBHBI, [US Pat N° 

5283369, C07C 319-08, 1994 ], ho rjul noJiyneHHa MerHJiMepicanTaHa c 

BBICOKOH CeJieKTHBHOCTblO Heo6xOflHMO npHMCHHTB 6oJIBUIOfi H36BITOK 

25 cepoBoaopoaa K MenuioBOMy cnnpTy, KaK npaBiuio (4-5) : I (moji.), hto 
ycjio^KHiieT TexHonorrao. 

Ha KaTajiH3aTopax ocHOBHoro rana BBicoicaa ccjickthbhoctb no 
m cthji m ep KanTaHy AOCTuraeTca npH mojihphom coothoihchhh 
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cepoBOflopo/ia K MenuiOBOMy crmpTy (1.5-2):I. Tax, HSBecrHbi 
KaTanH3aTopbi, npeACTaBJiHiomHe co6oh okcha ajnoMHHiw, 

MOflH4>HUHpOBaHHBIH rHApOKCHAaMH HJ1H KapGOHaTaMH meJIOHHMX 

MexajuioB [EP *f° 749961, B01J 21/04, 1996]. B hx npHcyrcxBHH 

5 Ha6jiK>flaeTca 6ojibinoH bbixoa no6oHHbix npoayicroB 
flHMeTHJicyjib(J)HAa h okchaob yraepoAa. 

HaH6onee a^eKTHBHbiM KaTanH3aTopoM b npoH3BOACTBe 
MeTHJiMepKanraHa HBJiaeTCJi okcha anioMHHHfl, MOAH(|>HUHpoBaHHbiH 10- 
15 Mac.% BOJii,(J)paMaTa Kajnw. TaK, H3BecreH KaTariHsaTop, coAepacaiUHH 

io 10 Mac.% K 2 W0 4 Ha A1 2 0 3 [FR Pat„N° 2253013, C07C, 1975]. 

HeaocTaTKOM 3Toro KaTaJiH3axopa HBJweTca HH3Ka* aKTHBHOCTb no 
MeTWiMepKarrraHy. 

Han6ojiee 6jih3khm k npeanaraeMOMy HBJweTca KaTanH3aTop [RU 
Pat. Ks 1316127, B01J 23/04, 1996], coAepMcauyiH b cBoeM cocTaBe, 

15 Mac.%-:-BOJiB^paMaT.KaJiHH-12zl5, okcha 6opa r 2-3.6, okcha amoMHHHa- 
ocTajitHoe, nojiyHeHHbiH MeTOAaMH cMeinemui hjih nponHTKH. rio [RU 
Pat. N° 1608923, B01J 37/02, 1996] ajih noJiyneHHH KaTaJiH3aTopa 
yKa3aHHoro cocraBa hco6xoahmo HcnoJib30BaTb ajnoMo6opHAHbiH 
HOCHTejib, HMeiomHH yAeJibHbifi o6i>eM nop c paAHycoM 6onee 100 hm 

20 0.08-0.13 CM 3 /r. J\na. peajiH3anHH npoH3BOACTBa MeTHJiMepKanraHa 
6onbuiofl moiahocth TpeSyeTca 6onee aKTHBHbiH KaTajiH3aTop. 

PacKptiTMe H3o6peTeHHH 

3aAana, peinaeMaa AaHHHM H3o6peTeHHeM, 3aKJiK>HaeTCfl b 
25 noBbimeHHH aKTHBHOCTH KaTanH3aTopa c coxpaHeHHeM bmcokoh 
ceneKTHBHOCTH no MeTHJiMepKanTany. 

riocTaBJieHHast 3aAana peinaeTCH 3a cneT Toro, hto KaTajiH3arop 
coAepMorr coeAHHeHHe Kajina b BHAe amoMKHara Kajinn- KA10 2 ; 
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coe^HHeHHe BOJii>4>paMa b bhac aMop<|>Horo oKCHAa BOJii>4>paMa (Yl)- 
W0 3 ; okcha ajiiOMHHHH HMeeT o6*beM TpaHcnopTHwx nop c pa^nycoM 
70-100 hm He MeHee 0.06 CM 3 /r h coAepaorr o^hh H3 3JieMeHTOB rpynnbi 
HaTpRH, 6opa hjih hx cMecb, h KaTaji H3 aTop HMeeT cjieayioiuHH cocTaB, 
5 Mac.%: okcha BOJn>4)paMa (YI) 7.0-12.1; ajiiOMHHaT KajiHA 6.0-10.0; 
okcha HaTpHH h/hjih 6op, hjih hx cMecb 0.3-3.0; A1 2 0 3 - ocraJibHoe. 

TaKHM o6pa30M, npeAJiaraeMbift KaTaji H3 aTop xapaKTepH3yerrca 
pKAOM cymecTBeHHbix npH3HaKOB: 

- coeAHHeHHe Kajnw b KaTajiH3aTope HaxoAHTca b bhas ajuoMHHaTa 
10 KajiHK; 

- coeAHHeHHe BOJiB<£paMa - b BHAe aMop(J)Horo OKCHjja BOJib<|>paMa 

(Yl)f 

- okcha ajiiOMHHHH HMeeT o6i>eM TpaH cnopTH bix nop c pa^HycoM 
70-100 hm He MeHee 0.06 CM 3 /r h coAepacHT oahh H3 3JieMeHTOB rpynnbi 

15 HaTpM, 6opa HJIH HX CMect. 

KaTanH3aTop HMeeT cjieAyromnn cocTaB, Mac.% : okcha 
BOJib(|>paMa (YI) 7.0-12.1 ; ajiiOMHHaT KaJiHfl 6.0-10.0; okcha HaTpn* 
h/hjih 6op 0.3-3.0; okcha ajiiOMHHHH - ocrajibHoe. 

ripeAJio>KeHHafl coBOKynHOCTb npH3HaKOB no3BOJiaeT noBbiCHTb 
20 aKTHBHOCTb KaTajiH3aTopa npn coxpaHeHHH bmcokoh cejieKTHBHOCTH no 
MeTHJiMepKanTaHy. 

KaTajiH3aTop totobjit mctoaom nponHTKH, jih6o CMemeHHeM. Jttjw 
npHroTOBJieHHH KaTajiH3aTopa MeTOAOM nponHTKH HcnoJib3yK)T okcha 
ajiiOMHHHH c noBepxHOCTbio 300-350 M 2 /r, coAep>KamHH 0.07-0.16 Mac.% 
25 oKCHAa HaTpHH, a TaioKe coAepacamnn 0.4-3.2 Mac.% 6opa hjih He 
coAepacamHH 6opa. Okcha ajiiOMHHHH nponnraBaioT pacTBopaMH 
coeAHHeHHH BOJib4)paMa h KajiHfl, npoBOA^T TepMOo6pa6oncy. IIpH 
npnroTOBjieHHH KaTajiH3aTopa mctoaom CMenieHHfl KaTajiH3aTOpHyio 
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nmxTy, coflepjKamyio rHflpOKCHfl anioMHHHH, KHCJiOTy, coeflHHeHH* 
BOJib<i>paMa, KajiHa h npn Heo6xoflHMOCTH 6op, nJiacTH^HUHpyioT, 
4>opMyK)T h noflBepraioT TepMoo6pa6oTKe. 

5 BapnaHTM ocymecTBJieHHH H3o6peTeHHH 

npHMep 1. 

Rjix npHroTOBnemiH KaTanH3aTopa okcha zuhomhhhh c yaeJitHOH 
noBepxHOCTt 350M 2 /r h coaepacamHH okcha Haxptw, nponHTMBaioT 
nocjieAOBaTeji&HO boahmmh pacTBopaMH coe/mHeHHH BOJii>4>paMa h 
io Kanmi h nofluepraioT T epivioo6pa6oTKe. CocTaB KaTajiH3aTopa, Mac.%: 
oKCH^a BOJibcfcpaMa - 7.0, amoMHHaT Kajina- 6.0, OKCHfla HaTpiw-0.07, 

OKCim aJIIOMHHHH - OCTaJIBHOe. 

IIpHMep 2. 

AHajioraneH npHMepy I, tojibko okchw ajiiOMHHH* coaepjKHT 6op. 
15 CocTaB KaTajimaTopa, Mac.%, : okcha BOJib<|)paMa -10.6, ajnoMHHaT 

KaJIHfl - 6.0, OKCHfl H3TPHJI - 0.07, 6op- 0.3, OKCHfl aJHOMHHHH - 

ocTanbHoe. 

IIpHMep 3. 

AHajiorHHeH npHMepy 2. CocTaB KaTanH3aTopa, Mac.%: okch/i 
20 BOJib^paMa -10.2, amoMHHaT Kanna -8.3, 6op- 1.24, okcha HaTpHa- 0.135, 

OKCHfl aJIK)MHHHH-OCTaJIbHOe. 

IIpHMep 4. 

AHanorHHeH npHMepy 2. CocTaB KaTanH3aTopa, Mac.%: OKCHfla 
BOJib4)paMa cocTaBJineT- 12.1 , amoMHHaT nanus- 10.0, 6op- 3.0, okcha 

25 HaTpHH -0.14, OKCHA aJlIOMHHHfl-OCTaJIbHOe. 

IIpHMep 5. 

,ZJjw npHroTOBJieHHH KaTajiH3aTopa cMeuiHBaioT raflpoKCHfl 

3JIIOMHHHH, COflepjKaiUHH HaTpHH, C 6opHOH KHCJIOTOH H COeflHHeHHflMH 
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KajiH* h BOJU>4)paMa. CMecB nJiacTH^HUHpyiOT, cfcopMyioT h no^BepraioT 
TepMOo6pa6oTKe. CocTaB KaTajiH3a*ropa, Mac.%,: okcha BOJii><i>paMa-10.5 
ajnoMHHaT KajiKH- 8.5, 6op- 0.65, okcha HaTpun- 0.09, okcha 3Jik)mhhhh- 
ocTajibHoe. 
5 ripHMep 6. 

AHajioraneH npHMepy 5, tojibko Hcnojn>3yiOT yiccycHyio KHCJioiy. 
CocTaB KaTajiH3aTOpa, Mac.%: okcha BOJii>4)paMa - 10.6, ajnoMHHaT 

KaJIHH- 8.0, OKCHA HaTpHH- 0.04 , OKCHfl aJIIOMHHHH-OCTaJIBHOe. 

ripHMep 7. 

10 AHajiorHHeH npHMepy 6. CocTaB KaTaJiH3aTOpa, Mac.%: okcha 

BOJib^paMa- 7.1, aJiiOMHHaT Kajina- 9.5, okcha HaTpn*- 0.07 , okcha 

aJIK)MHHIM-OCTaJIBHOe. 

ITpHMepti 8-9 npHBcaeHti ajui cpaBHeHHJi. 
ripHMep 8. 

15 - AHajiorHHeH npHMepy 1, tojibko b KaTajiH3aTope HeT BOJib^paMa. 

CocTaB KaTajiH3aTopa, Mac.%: amoMHHaT Kajnw -9.0, okcha HaTpHH - 

0.07, OKCHfl aJTIOM H HIM - OCTaJIBHOC 

TlpHMep 9. 

AHajiornneH npHMepy 1, tojibko b KaTaJiH3aTope HeT ajiioMHHaTa 
20 Kajina. CbCTas KaTanH3aTopa, Mac.%: okcha BOJn>4>paMa-10.7, okcha 

HaTpHM - 0.07, OKCHA aJIIOMHHHfl - OCTaJIbHOC 

Pacnpe^ejieHHe b KaTajiH3aTope nop no pa3MepaM onpeaejraiOT 
MeTOflOM pTyTHOH nopoMeTpHH Ha nopoMepe 2000 (|)HpMi>i «Carlo-Erva» 
(HTajiHH). Akthbhoctb KaxajiH3aTopoB pa3MepoM 4-6.4 mm onpeaejwiOT b 
25 npouecce cHirre3a MeTHJiMepKairraHa H3 MeTHJioBoro cnnpTa h 
cepoBO,aopoAa Ha npoTOHHofi ycTaHOBKe npn aTMOc4>epHOM aaBJieHHH, 
TeMnepaType 355-360 °C, mojibhom cooTHOiueHHH H 2 S : CH 3 OH = 1.7 - 
1.8 h pa3JiHMHBix BpeMeHax KOHTaKTa. BpeM* KOHTaicra onpeaenaiOT no 
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oTHomcHHK) o6i>eMa KaTariH3aTopa b peaicrope k o6*seMy ra30o6pa3HBix 
MeTHJiOBoro cnnpTa h cepoBoaopoaa nponycicaeMBix nepe3 cjioh 
K aTajiH3aTopa b MJi/ceK (P=0.1 Nffla, T=20 °C). no pesyjiBTaTaM 
xpoMaTorpacJ)HHecKoro aHajra3a npoAyKTOB peaiajHH paccqHTMBaioT 
5 KOHBepcwK) MeTHJiOBoro cnHpTa b %, bbixoa MeTHJiMepKarrraHa, B 

MOJIB.% H CeJieKTHBHOCTB nO MeTHJIMepKaTITaHy, paBHyK) OTHOUieHHIO 

Bbixo^a MeTHJiMepnanTaHa k kohbcpchh, b %. Akthbhoctb KarajiiraaTopa 
oueHHBaioT no KOHCTaHTC ckopocth o6pa30BaHHH MeTHJiMepKairraHa, 
K,ceic"\ npoH3Bo,aHTenbHocTb Bbipa^caioT b mojmx MeTHJiMepicanTaHa, 

10 o6pa30BaBiuerocH Ha Iji KaTajiH3aTopa b nac. 

Pe3yjiBTaTBi HcnBrraHHH KaTajiH3aTopoB npH BpeMeHH KOHTaicra 8.4 
c npHBe^eHbi b Ta6ji.l . 

KaK bh^ho H3 npHBe^eHHBix npHMepoB, KaTajiH3aTopbi, 
co^epHcamHe, Mac.%: 6.0-10.0 ajiioMHHaTa Kajnra, 7.0-12.1 aMop<|>Horo 

15 oKCHfla BOJib(^paMa.(YI) n o Ka3 bi b aiox 6oji.ee BBicoKyio aKTHBHOCTB, neM 
y n3BecTHbix KaTajiH3aTopoB, KOToptie npe,acTaBJMiOT co6oii okch,u 
ajiK)MMHRH, npoMOTHpoBaHHBifi BOJiB(J)paMaTOM KajiHfl, npH COXpaHeHHH 
bbicokoh cejieKTHBHOCTH no MeTHJiMepKanTaHy. B npHroTO BueHHBix no 
H3o6peTeHHK> KaTaJiH3aTopax MO^ceT He 6bitb 6opa hjih ero co;jep>KaHHe 

20 cocTaBjineT 0.3-3.0 Mac.%, npnneM 6op BHe^peH b peineTicy A1 2 0 3 , 
o6pa3ya cbh3h Al-O-B-O-Al. Akthbhbih KaTaJiH3aTop HMeeT o6i>eM 
TpaHcnopTHBix nop c pa^HycoM 70-100 hm He MeHee 0.06 cm /r, npH 
MeHbiueM co^ep^caHHH TpaHcnopTHBix nop nocTaBJieHHaa 3aflana He 
ziocTHraeTCH. KaTajiH3aTopBi ocHOBHoro rana, coAep^camne tojibko 

25 KaJIHH, HO B KOTOpBIX OTCyTCTByeT BOJIB(J)paM, HeflOCTaTOHHO aKTHBHBI, a 

KaTaJiH3aTopBi khcjiothoto rana, coAep^KaujHe tojibko BOJiB^paM, 
HH3KocejieKTHBHBi no MeTHJiMepKanTaHy. Ilpe^iaraeMBiH hbmh 
KaTajiii3aTop, coMepacamHH pa3^eJiBHo coe^HHeHH^ Kajinn h BOJiB<|)paMa, 

6 

JIHCT B3AMEH H3T>HTOrO (IIPABHJIO 26) 
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o6jia,naeT noBtimeHHOfi aKTHBHOCTbio h bbicokoh cejieKTHBHOCTtio no 
MeTHJiMepKarrraHy no cpaBHeHHio c hsbccthmmh KaTajiH3aTopaMH. 

XIpOMBIUIJieHHaH npHMCHHMOCTb 

5 KaK bhaho H3 npHMepoB h Ta6jiHm>i npejyiaraeMbin KaTajiM3aTOp 

06naAaeT BblCOKOH aKTHBHOCTBK) H CCJieKTHBHOCTbK) H MOHCCT HaHTH 

npoMbiiiiJieHHoe npHMeHeHHe b cHHTe3e MeTHJiMepKarrraHa H3 
MCTHJioBoro cnnpTa h cepoBO,aopo,z*a, Hcno;ib3yeMoro b CHHTC3e 

MeTHOHHHa H AP>THX XHMHHeCKHX COeAHHeHHH. 

10 
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OOPMyJIA H30BPETEHHH 



1. K aTajiM3 aTOp jum noJiyneHUH MerajiMepKanTaHa H3 
MeTHJiOBoro cnnpTa h cepoBoaopoaa, BKJuonaiomHH b cboh cocrraB 

5 COe^HHeHFW KaJIHH, BOJIB^paMa, 6op, OKC*W aJIIOMHHIM, 
OTJl HH aiO mHHCfl TeM, HTO COeAHHeHHe KaJIHH HaXOAHTCH B BH«e 

ajiioMHHaTa xajiHH, coeflHHeHHe BOJib<|>paMa b B*me aMOpcJmoro oKCHAa 

BOJlb4>paMa (YI); OKCHtf aJUOMHHHH COflepHCHT OflHH H3 3JICMCHTOB 

rpynnsi HaipnH, 6opa hjih hx cMect h KaTaJiH3 aTOp HMeer cjie^yiomHH 
io cocTafe, Mac.% : 

okcha bo ji t (^paMa (YT) 7.0-12.1 
ajnoMHHaT Kajuw 6.0- 10.0 

okcha Haxpira h/hjih 6op 0.3-3.0 

OKCHA aJIIOMHHHfl - OCTaJIbHOe. 

15 2. KaTajiH3aTop no n.l, oTJiHHaiomHHCfl TeM, hto okcha 

ajiiOMHHHH HMeeT o6-beM TpaHcnopTHtix nop c pa^nycoM 70-100 hm He 
MeHee 0.06 CM 3 /r. 
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HHTEJUIEKTyAJEbHOQ COBCTBEHHOCTH 
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MEHytyHAPOJtHAH 3AHBKA, OnYEJIHKOBAHHAfl B COOTBETCTBHH 
C flOrOBOPOM O IIATEHTHOfl KOOIIEPAUHH (PCT) 
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ComnemoM o MeMcdynapodnoM noucrce. 

(88) flaia oydjiHKanHe OTH&ra o MescAynapOAnoM 
noBCKe: 10 htohh 1999 (10.06.99) 



(54) Title: CATALYST FOR~THE~SYNTHESIS~OF~METHYLMERCAPTAN 

(54) HaasaHBe H3o6pe T eB™: KATAJIH3ATOP CHHTE3A M ETH JIM E PKAI1T A HA 
(57) Abstract 

The present invention relates to catalysts for the synthesis of methylmercaptan which is used in the production of methionine 
agricultural chemicals and other chemical compounds. The purpose of this invention is to increase the catalyst activity while maintaining a 
high selectivity for the methylmercaptan. To this end, the catalyst of the present invention includes the following components: a potassium 
compound consisting of potassium aluminate KA10 2 ; a tungsten compound consisting of tungsten amorphous oxide (YI) -WCK- and an 
aluminium oxide which has a transport pore volume of at least 0.06 cmVg with a pore radius of between 70 and 100 nm and contains one 
element of the group comprising sodium, boron or a mixture thereof. The components of the catalyst are selected in the following amounts* 
from 7.0 to 12.1 wt.% of tungsten oxide (YI); from 6.0 to 10.0 wt% of potassium aluminate; from 0.3 to 3.0 wL% of boron and/or sodium* 
oxide or a mixture thereof; the balance consisting of AI 3 Q3. 



(57)*>e*epaT 

M3o6pereHHe othochtch k KarajiH3aTopaM juia cHHTe3a 
MeTHjiMepKairraHa, HcnonB3yeMoro b npomBO^CTBe MerooHHHa, 

CeJIBCKO-X03^HCTBeHHMX XHMHKaTOB H IIpOHHX XHMHHeCKHX 
COeflHHeHHH. 

H3o6peTeHHe peuiaeT 3a#any noBBiineHHx aKTHBHOcra 
KaTanH3aTopa c coxpaHeHHeM bmcokoh cejieKTHBHOcTH no 
MeTKJiMepKairraHy. 

ITocTaBJieHHa* 3a,naMa peuiaeTCfl 3a chctt Toro, hto KaTajiH3aTop 
coflep^cHT coe^HHeHHe Kajina b bhac aJiiOMHHaTa Kajina- KA10 2 ; 
coe^riHeHHe BOJib($>paMa b BH^e aMOpifmoro oxcima BOJiB<|)paMa (YI)- 
WO3; okcha ajnoMHHKfl HMeeT o6teM TpaHcnopTHBix nop c pa^nycoM 
70-100 hm He MeHee 0.06 cM 3 /r h co,aep>KHT o^hh H3 3JieMeHTOB 
rpynnti HaTp*m, 6opa hjih hx CMect, h KaTajiH3aTop HMeeT cjieflyiomHH 
cocTaB, Mac.%: okcha BOJii><j)paMa (YI) 7.0-12.1; anioMHHaT Karma 6.0- 
10.0; okchjx HaipHH h/hjih 6op, hjih hx CMecb 0.3-3.0; A1 2 0 3 - 
ocTajibHoe, 



HCKJHOHHTEJILHO flJIH UjEJIEll HHOOPMA1JHH 

Koam, HcncwiwyeMMe flJia 0603 hah ghhh CTpaH-HJieHOB PCT Ha THTyjn»Hux jracrax 6ponnop, b Koropbix nyojm- 
KyroTCH MeacffyHapoAHBie 3Ehbkh b cootbbtctbhk c PCT. 
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